It has been the mission of the International Journal of Computer Assisted Radiology and Surgery (IJCARS) to present significant studies relating to computer applications in the fields of radiology and surgery. The focus of many of the published articles may be predominantly technical in nature, but their underlying clinical significance is of paramount importance. As stated in its Aims and Scope, one of the goals of IJCARS is presented here: "To increase the value of health care for the general populace, one focus of IJCARS is on providing information on new diagnostic and therapeutic processes which are facilitated by CARS. This includes providers' experiences, patient outcomes, economic and ethical considerations, and scientific/medical validation results. It is expected that the resulting awareness by users and providers will accelerate the acceptance of CARS-supported procedures in clinical practice" [1] .
The Journal, therefore, endeavors to fulfill its mission to not only present new peer-reviewed articles representing the study and analysis of computer methods and applications in medicine, radiology, and surgery, but also to participate in an effort to enhance patient outcomes and to exert a positive influence in achieving both cost-effective and compassionate patient care. IJCARS accepts this responsibility by identifying exceptional articles that meet certain criteria. As presented in the December 2017 issue of IJCARS, articles may be identified as an Innovative Clinical Investigation by demonstrating, with statistical significance, that the material presented will have an impact on diagnostic/therapeutic workflows or that the methods/tools presented will potentially impact clinical outcome for the patient [2] .
It is in the nature of the scope and activities of the Journal that the articles published within its pages address issues of the Exploration phase of the IDEAL initiative, as presented in the December 2017 issue of IJCARS [3] . The IDEAL initiative presents a framework for the stages in innovation in surgery or other interventional procedures defined as idea, development, exploration, assessment, and longterm study (IDEAL). Three aspects of the EXPLORATION stage, in particular, reflect important concerns that contribute to the designation of an Innovative Clinical Investigation in IJCARS: a focus on adverse effects and potential benefits; the importance of learning curves; and the development of definition and quality parameters. In articles selected as Innovative Clinical Investigations, the editors feel that there are lessons or insights within the substance, focus, findings, and/or conclusions that are within the scope of the IDEAL "Exploration."
In this issue of IJCARS, the identification and publication of Innovative Clinical Investigations continues, with seven articles selected by the Editors and given special prominence. For the contributing authors and the readership of the Journal, this process serves several purposes: a reminder that the ultimate goal in biomedical engineering is improved clinical patient care and outcomes; to alert the readership to a special selection of articles in each issue that may be especially important in guiding the way into the future; and to provide recognition and encouragement to investigators who have been successful in bridging the gap between engineering and clinical medicine.
In this issue, new disciplines, such as mixed reality, 3-D printing, MRI radiomics and machine learning as well as more established technologies relating to surgical planning and navigation, are addressed in the selected articles. The common threads of interdisciplinary, innovative, and internationality are again maintained. Studies by groups working in Canada, the Netherlands, Germany, the USA, Japan, and Israel are presented.
(1) Mixed reality ultrasound guidance system: a case study in system development and a cautionary tale In mixed reality ultrasound guidance system: a case study in system development and a cautionary tale by G. Ameri, J.S.H. Baxter, D. Bainbridge, T.M. Peters, and E.C.S. Chen, the authors describe the development and testing an ultrasound guiding system for the performance of central line placement via a jugular vein approach. By analyzing the steps taken in designing their system, the authors emphasize the critical importance of proper planning, development, and testing of their system. The authors draw upon their own experiences and the experiences of others in outlining important and appropriate steps in medical product development. This paper not only serves as a roadmap for developing mixed reality projects, but truly any medical system that is supposed to augment or facilitate the performance of medical/surgical procedures. The authors point out that despite the growing enthusiasm and potential for 3-D printing of surgical cutting guides for orthopedic surgical planning and navigation, there are relatively few studies that (1) extend beyond individual cases; (2) look specifically at the impact of the accuracy of the surgical guides on patient outcomes; and (3) report quantitative measurements of guide positioning errors.
The authors state that navigation errors can arise if the surgical guide is not correctly positioned at the planned bone location, compromising the surgical outcome. In this study, methods for corrective osteotomy of the radius were investigated, with particular attention to the detection, measurement, and analysis of standard and extended guides in proximal, mid, and distal locations along the radius. The authors describe surgical navigation system for breast conserving surgery based on real-time tumor tracking using a localization system. This system utilizes real-time and wireless tumor tracking with EM sensors. By integrating preoperative tumor imaging into the surgical procedure, intraoperative localization and guidance toward the actual tumor borders can be achieved. The results suggest that, as compared with other tumor localization techniques, e.g., wire-guided localization (WGL) and radioactive seed localization (RSL), the method presented may achieve a more reliable resection margin and the ability to define the actual tumor volume or shape during the procedure. Specifically, the authors suggest a potential role of the navigation system for resection of diffuse lesions like ductal carcinoma in situ (DCIS), aiming to reduce the high rates of incomplete tumor resections in this patient group. This study demonstrates the feasibility of computer-based training for prostatic cryotherapy, specifically regarding the optimal cryoprobe layout. The authors focus on educational factors influencing the training quality and effectiveness of computerized training for prostate cryosurgery training system. It was found that for computerized training of prostate cryosurgery, that training exposure time (or the time spent working with the system) was more important than the background experience of the test subjects or a specific planning strategy. As computational techniques become more widespread in the treatment of certain conditions, it is important that it is understood how to achieve optimal training with this technology. 
